Lithium suppressed Tyr-402 phosphorylation of proline-rich tyrosine kinase (Pyk2) and interactions of Pyk2 and PSD-95 with NR2A in rat hippocampus following cerebral ischemia.
It has been indicated that Pyk2/Src signaling pathway is involved in modulation of N-methyl-D-aspartate-type (NMDA) glutamate receptor activity. Lithium protects against glutamate-induced excitotoxicity in cultured neurons and in animal models of diseases. The neuroprotection against excitotoxicity afforded by lithium is time-dependent, requiring treatment for 6-7 days for maximal effect. In this study, we examined the time-course and the effect of lithium on Tyr-402 phosphorylation of Pyk2 and Tyr-416 phosphorylation of Src as well as the association of Pyk2 and NMDA receptor subunit 2A (NR2A) mediated by postsynaptic density protein 95 kDa (PSD-95) in the condition of cerebral ischemia, which was induced by occlusion of the four vessels in Sprague-Dawley rats. At 6 h of reperfusion following 15 min of ischemia (I/R), the effects induced by chronic lithium were observed, including the decrease in enhanced Tyr-402 phosphorylation of Pyk2, the inhibition in increased Tyr-416 phosphorylation of Src and the attenuation in enhanced interactions of Pyk2 and PSD-95 with NR2A. Our results further suggest that the activated Pyk2 potentiates NMDA receptor function during transient brain ischemia followed by reperfusion and the above inhibition induced by lithium is likely to result in the inactivation of NMDA receptor and contributes to the neuroprotection against excitotoxicity.